I. INTRODUCTION
Money, Income, and Prices are important macroeconomic variables which play a crucial role in an economy. In this context, the role of money in the determination of income and prices has long been debated particularly between the Keynesians and the Monetarists who hold opposite views in this regard. The Monetarists claim that money plays an active role and leads to changes in income and prices. In other words, changes in income and prices in an economy are mainly caused by the changes in money stocks. That is, the direction of causation runs from money to income and prices without any feedback. The Keynesians, on the contrary, argue that money does not play an active role in changing income and prices. In fact income plays the leading role in changing money stocks via demand for money implying that the direction of causation runs from income to money without any feedback. Similarly, changes in prices are mainly caused by structural factors.
The empirical evidence in this regard also remains inconclusive. For example, Sims (1972) examining the causal relationship between money and income in the US economy found the evidence of a uni-directional causality from money to income. Similarly, Brillembourg and Khan (1979) using a longer data set found a unidirectional causality from money to income and prices in the U.S. as claimed by the Monetarists. However, the other studies on the issue reported opposite or different results. For example, Williams, Goodhart, and Gowland (1976) found unidirectional causality from income to money in the UK economy as suggested by the Keynesians. On the other hand, Barth and Bennett (1974) , and Lee and Li (1983) , found the evidence of a bi-directional causality between income and money in the economies of Canada and Singapore. However, regarding money-prices causality, the evidence seems to be consistent as the results of Williams, Goodhart, and Gowland (1976) and Lee and Li (1983) are similar to that of Brillembourg and Khan (1979) ; that is, a unidirectional causality from money to prices.
In Pakistan too the issue has long been investigated but with different results. For example, Khan and Siddiqui (1990) found uni-directional causality from income to money and bi-directional between money and prices. On the other hand, Bengali, Khan, and Sadaqat (1999) found a bi-directional causality between money and income and uni-directional from money to prices. Abbas (1991) also found bidirectional causality between money and income in Pakistan while performing the causality test in Asian countries. Jones and Khilji (1988) while analysing causal relationship between money and prices in Pakistan found the evidence of a bidirectional causality with money supply leading. But Siddiqui (1989) found bidirectional causality between the two with prices leading. Finally, Husain and Rashid (2008) in a comprehensive investigation on the issue which covers a longer data set, uses both the real and nominal terms of money and income, and mindful of the shifts in the series due to the economic liberalisation programme, found the evidence of a unidirectional causality from income to money and from money to prices. The study does not find the role of money in increasing national income even after taking care of liberalisation measures.
This study, extending Husain and Rashid (2008) , attempts an investigation of the causal relationship between money and income and between money and prices while being cognisant of another important shift in Pakistan's economic data. The price hikes in the early 1970s, generally termed as Oil Price Shocks, had significant impact not only on the economy of Pakistan but also on the economies the world over. We investigate the causal relations between real money and real income, between nominal money and nominal income, and between nominal money and prices using the data set from 1959-60 to 2003-04 with due regard to the stochastic properties of the variables used in the analysis. In addition, we take note of the two shifts, that is, the shifts due to price hikes as well as due to economic reforms together.
The rest of the paper is organised as follows. The next section discusses the data and outlines the methodology to test the stochastic properties of the variables and their interrelationship. Section III presents the descriptive statistics regarding money, income, and prices as well as the stochastic properties of these variables. Sections IV, V, and VI examine causal relations between real money and real income, nominal money and nominal income, and nominal money and prices respectively. The final section contains the summary and conclusions.
II. DATA AND METHODOLOGY
We use annual data from 1959-60 to 2003-04 to investigate the causal relations of money with income and prices in Pakistan. The Gross National Product (GNP) at current prices and constant prices of 1980-81 are used as nominal and real income, broad measure of money (M2) We start by presenting the descriptive statistics that show the basic characteristics of the variables used in the analysis. The formal investigation, however, starts with examining the stochastic properties of the variables used in the analysis. Hence, the Unit Root Test is performed on the variables to test the stationarity of the variables. In this context, the widely used Augmented Dickey Fuller (ADF) test is used. We also use Phillips-Perron (PP) tests which is robust to a wide variety of serial correlation and heteroskedasticity, where the truncation lag parameters are determined following Schwert's (1987) . Next, we apply the Engle-Granger Co-integration test to explore the long run relations among the variables. Finally, the causal relationships between these variables are examined through Granger causality and/or Error Correction Models (ECM). In all cases lag lengths are decided on the basis of minimum Final Prediction Error (FPE) and Akaike Information Criteria (AIC).
The sample period, 1959-60 to 2003-04, has been subjected to various changes due to economic and political events. In this context an important event that is likely to significantly affect the variables used in the analysis is the economic liberalisation programme started in the early 1990s. Husain and Rashid (2008) taking note of the event did not find any significant change in the role of money in the causality analysis. We extend their analysis by referring to another event that significantly affected the macro variables in Pakistan in the early 1970s i.e., the price hikes that in fact affected the economy significantly around the world. Moreover, we take note of the two events together. Hence we include a dummy from 1972-73 onwards to reflect the effects of price hikes and a dummy from 1991-92 onwards to refer to the economic reforms.
III. MONEY, INCOME, AND PRICES IN PAKISTAN
We start, following Husain and Rashid (2008) , by presenting the descriptive statistics of the variables used in the analysis for both the full sample and the two subsamples. Though the number of observations in sub-sample I is very low relative to the observations in sub-sample II, it can provide some insights regarding the percentage changes in the variables. The results are shown in Table 1 . Note: ***,**, and * represent significance at 1 percent, 5 percent and 10 percent.
The table shows an average annual expansion of around 13 percent in nominal money. With an expansion of around 7 percent in prices, the real money has expanded by 6 percent. Similarly, nominal and real incomes have increased over time with an expansion of 12.6 percent and 5.4 percent respectively. The table further shows the descriptive statistics for the two sub-samples. Sub-sample I covers the period before the price hikes, whereas sub-sample II represents the periods after the price hikes. Moreover, we also conduct the tests for equality of means and variances between the two sub-samples. The results indicate significant increase in the means of the two nominal variables along with prices. In fact, the average expansion in prices has increased by three times in the second sample. The table also indicates significant increase in variations in real money as well as in the two nominal variables.
The formal investigation is done through Co-integration and Error Correction Model framework. At the first step, the variables are tested for the unit roots by applying both the ADF and PP tests. The results are reported in Table 2 . The table indicates that the variables are, in general, first differenced stationary, i.e., I(1). We now proceed to investigate the causal relation between the two variables by estimating the co-integrating regression suggested by Engle-Granger. If cointegration is found, the Error Correction Models are estimated. Otherwise, the Granger causality equations are estimated. In all cases the lag lengths are decided on the basis of Log Likelihood, Akaike and Bayesian information criteria. The next three sections investigate the causal relations between real money and real income, nominal money and nominal income, and nominal money and prices.
IV. CAUSALITY BETWEEN REAL MONEY AND REAL INCOME
We start by looking at the causal relation between the two real variables, real money and real income. In this context, we reproduced the results reported by Husain and Rashid (2008) indicating no short run and long run causal relations between the two variables. Table 3(a) shows the results. They, however, found significant impact on the relations between the two variables following the shift due to the start of the economic reforms in the 1990s. In this study we consider another important shift during the sample period, the shifts due to price hikes in the early 1970s.
Shifts in Real Money and Real Income Due to Price Hikes
To reflect the shifts in real variables due to the price hikes we introduce a dummy variable in the analysis that takes the value of one from 1972-73 onwards. The results are reported in Table 3 (b). No Short run Causality Note: ***,**, and * represent significance at 1 percent, 5 percent and 10 percent.
The dummy variable in the co-integrating regression is highly significant indicating significant shift in the relation between real variables. The ADF and PP tests are also highly significant indicating the existence of a strong relation between real money and real income in the long run. The error term in money equation is also highly significant and verifies the strong long run relation between real variables. Finally, the analysis indicates a uni-directional causality from real income to real money in the long run. In the short run the real variables do not seem to affect each other.
Shifts in Real Money and Real Income Due to Both Prices and Reforms
To incorporate both the shifts, price hikes and economic reforms, we include another dummy, D2, which takes the value of one from 1991-92 onwards in addition to the dummy for prices, D1. The results are shown in Table 3 (c). Both the dummies are significant where the dummy for prices has a greater magnitude. The results remain the same as in the case where only the dummy for prices is included, that is, a uni-directional causality from real income to real money in the long run with no short run causality.
V. CAUSALITY BETWEEN NOMINAL MONEY AND NOMINAL INCOME
We now turn to examine the causal relation between the two nominal variables using the same procedure adopted earlier. The first set of results is shown in Table  4 (a). 
Conclusion: Unidirectional Causality from Income to Money at 3 Years Lag
Note: ***,**, and * represent significance at 1 percent, 5 percent and 10 percent.
The PP tests in Co-integrating regression are insignificant rejecting any long run relation between the two nominal variables. However, the ADF test is significant at 10 percent level of significance. Hence, we can say that there is a weak evidence of any long run relation between the two nominal variables. The Error Correction equations verify the weak long run relation where the error term is significant at 10 percent in the money equation. The equations indicate a weak evidence of unidirectional causality from nominal income to nominal money in the long run with no short run causal effects. If we assume no Co-integration, the Granger equations show the evidence of income affecting money at 2nd lag, although the F-test is not statistically significant.
Following Husain and Rashid (2008) we report the analysis for the 3rd lag too. The results show that the error term in error correction equations has become insignificant implying no long run relation between money and income. The equations further show the significant effects of income on money at 3rd lag verified by F-value. The same result is shown by Granger equations if we ignore the error term.
Hence, there is evidence of a one-way causation from nominal income to nominal money although the existence of a long run relation between the two nominal variables is not clear. There is also persistent evidence of nominal income affected by its own first lag and affecting money at three years' lag. We now proceed to take note of the shifts in nominal variables during the sample period.
Shifts in Nominal Money and Nominal Income Due to Price Hikes
The results reflecting the shifts in nominal variables due to the price hikes in the early 1970s are reported in Table 4 (b) which shows that as in the case of real variables the shift in the relation of nominal variables due to the price hikes is very significant. Once again, the ADF and PP tests have become highly significant indicating strong evidence of a long run relation between the two nominal variables. However, the most significant change occurs in the direction of causality. Now the results show the bidirectional causality between nominal money and nominal income in the long run. In the short run, however, no causal relation between the two still prevails. Following the procedure adopted previously, we do the analysis for the third lag that also indicates significant change. The persistent three years lag effect of income on money now disappears. 
Conclusion: Bidirectional Causality between Income and Money in the Long run
No Short run Causality Note: ***,**, and * represent significance at 1 percent, 5 percent and 10 percent.
Hence by incorporating the shifts in the nominal variables due to the price hikes we have found the feedback mechanism of money in changing income in Pakistan. It may be mentioned here that Husain and Rashid (2008) in a similar kind of analysis that took note of the shift due to the economic reforms did not find such mechanism of money. We now consider both the shifts, the shifts due to the price hikes and the economic reforms, together to further explore the issue.
Shifts in Nominal Money and Nominal Income Due to Both Reforms and Prices
The results reflecting both the shifts are reported in Table 4 (c). 
Conclusion: Bidirectional Causality between Income and Money in the Long run
The table shows that, as in the case of real variables, the two dummies are significant and the dummy for prices has greater magnitude. It can be seen that the result regarding causality is similar to the one when only one dummy, the dummy for prices, is included.
Hence, the analysis indicates, as in the case of real variables, significant shifts in the nominal variables during the sample period. Similarly, the shift that occurred in the early 1970s due to price hikes seems to be very crucial to be incorporated in the analysis as it significantly changes the results. The results indicate the existence of a long run relation between nominal money and nominal income where the two variables seem to affect each other in the long run. In the short run, however, the two nominal variables, as the real variables, appear to be independent of each other.
VI. CAUSALITY BETWEEN NOMINAL MONEY AND PRICES
Finally, we investigate the causal relation between nominal money and prices using the same procedure adopted in the previous sections. The first set of results is reported in Table 5 (a). Both the ADF and PP tests are highly significant indicating the existence of a long run relation between money and prices in Pakistan. The error correction equations suggest a uni-directional causality from money to prices in the long run. However, in the short run there is evidence of prices affecting money at 2nd lag although F-value is not significant. Once again as in the case of nominal income we do the analysis for the 3rd lag. However, the result (not reported here) shows no significant lags in either equation indicating no short run causal effects. However, it verifies the uni-directional causality from money to prices in the long run.
Shifts in Money and Prices Due to Price Hikes
The results reflecting the shifts in the two variables due to the price hikes in the early 1970s are reported in Table 5 (b). The dummy variable in the co-integrating regression shows signs of a significant shift in the relationship of money to prices. However, the results remain the same, that is, a unidirectional causality from money to prices in the long run with indication of prices affecting money at two years' lag.
Shifts in Money and Prices Due to Both Reforms and Prices
Finally, the results reflecting both the shifts are reported in Table 5 (c). 
Conclusion: Unidirectional from Money to Prices in the Long run
The table shows that the shift in the money-price relationship is significant in the case of price hikes but not in the case of reforms. Once again, the results have not changed. Hence, there is persistent evidence of a uni-directional causality from money to prices in the long run.
Hence, we can say that the relationship between money and prices in Pakistan does not seem to be affected by the shifts in the variables during the sample period. However, the shift that occurred in the early 1970s due to price hikes seems to be greater in this case too. The results indicate the existence of a long run relation between money and prices where money seems to lead prices in the long run. In the short run there is some indication, though not significant, of prices affecting money with two years' lag. There is also persistent evidence of prices affected by their own first lag.
VI. SUMMARY AND CONCLUSIONS
The objective of this study is to extend the analysis of causality by Husain and Rashid (2008) by taking cognizance of the shift in the variables due to the price hikes in the early 1970s. Following them we investigate the causal relations between real money and real income, between nominal money and nominal income, and between nominal money and prices using the annual data set from 1959-60 to 2003-04, examining the stochastic properties of the variables used in the analysis, and in consideration of the expected shifts in the series through dummy/ies.
The formal analysis indicates significant shifts in the variables during the sample period. These shifts include the price hikes in early 1970s and the start of the economic reforms in early 1990s. In this context, the shift occurred in the early 1970s seems to be more important to be incorporated in the analysis. In particular, it seems to be very crucial in the case of nominal variables as it has significantly changed the results.
The analysis further indicates the existence of a long run relationship between real money and real income provided that shifts in these variables are given consideration. Moreover, real income seems to be the leading variable that affects real money in the long run. In the short run, the two real variables appear to be independent of each other. Similarly, when money and income are expressed in nominal terms, there is evidence of a one-way causation from income to money although the existence of a long run relationship between them is not clear. However, the relationship between the two nominal variables is significantly affected by the shift due to the price hikes in the early 1970s. Taking note of the shift indicates the existence of a strong long run relation as well as bi-directional causality between nominal money and nominal income. The results do not change if we also include the shift representing reforms. In the short run, however, the two nominal variables, like real variables, appear to be independent of each other.
As regards the money-price relationship in Pakistan, the analysis shows a long run relation between the two where money seems to lead prices in the long run. In the short run there is some indication, though not significant, of prices affecting money with two years lag. These findings regarding money-price relationship are not affected by the shifts during the sample period.
Finally it can be said that the study finds an active role of money in the Pakistani economy as it is found to be the leading variable in changing prices without any feedback. In the case of income, the study finds the feedback mechanism of money generally missing in earlier studies which may be because of not taking note of the shift in the macro economic variables in Pakistan in the early 1970s.
Limitations of the Study
At the end we would like to point out the limitations which can be considered in future research. This study mainly follows Husain and Rashid (2008) and uses the same sample period, data sources and methodology, except that it examines the impact of a different shift, that is, the shift due to price hikes. Both studies confine to the Bi-variate Causal analysis. However, the extension of the analysis to Multi-variate causal analysis may provide better insights regarding the role of these variables. Similarly, the two studies are based on annual data covering the period from 1959-60 to 2003-4. As mentioned above, various economic and political events have occurred with a significant impact on the macro economic variables. One of the significant event was the separation of the Eastern wing of the country in 1971 that may cause significant effects on macroeconomic variables. Therefore, the use of quarterly data covering the last two decades should be a better option.
On the technical side, the use of recent unit root tests taking care of structural break in the series would be better than the conventional tests used in the study. Similarly, the studies have used the Ordinary Least Square (OLS) approach to test for money, output and prices causality. However, OLS may not be useful in the presence of conditional heteroskedastic errors. In this context, the use of Maximum Likelihood (ML) technique may be better because this technique has a better power to detect causality.
